This paper presents two different perspectives of the web: a global one that corresponds to the classical approach of search engines and a the local one that we propose as an alternative approach. The search engines perform their irndexation operation on the whole web irn an automatic way and display their results accordirng to it by proposirng a perfectible visualization. We will review the usability of these visualizations while examiriinrg the way search engirnes build their hierarchies. That leads us to reconsider the notion of context and the way models of the web irnfluence our vision of it to finally propose a new model strongly related to its perception through alternative visualizations.
Introduction
We propose to discuss the approach of the web by search engines considering the opportunity to build maps of the web into observing its shapes. Both approaches are based on a common understanding of the web as an open, heterogeneous and large-scaled network that can be worthily projected as a graph.
We will first quickly present the way algorithms of search engines utilize known shapes of the web, and the way they represent it with its limits. Then, we will stand up for the idea that the notion of locality is essential even to establish a hierarchy of resources. Finally, we will get onto the notion of context on the web considering the major role of localities and cartographic visualizations with an experimental map.
Apprehending the shapes of the web: the case of search engines
This part confronts the search engines, which ranking produce lists, and the possible shapes of the web that maps can visualize. Two complementary aspects of the web as a graph are discussed: algorithms and visualizations.
Principles of web graphs calculation by search engines
Initially the observable shapes of the web allowed to conceive the now classical algorithms on which is based a large part of the search engine technology. However, the evolution of this technology was provided by the observation and the analysis of the behavior of internet users. Knowing that the projection as a graph is a foundation of classical approach of the web, we point divergences between exploiting the shapes of the web and producing empirical hierarchies.
2.1. I.The first ranking algorithms : measure the support of web navigation First ranking algorithms, aiming to return the most pertinent resources, are developed into exploiting the properties of the web as a graph. The graphs can be easily handled as matrix, and search engines make the most of this way of coding data [1] . Kleinberg's HITS algorithm exploits the bipartite structures of web graphs to build a measure of authority. The measure of authority is a measure of pertinence only if bipartite structures are global properties of the web. For Kleinberg "the creator of page p, by including a link to page q, has in some measure conferred authority on q". The success of Kleinberg's algorithm and his derived give him reason. However, the social aspect of the hypertext link is not completely analyzed today, and that's why it is difficult to evaluate an algorithm thanks to sociological arguments. On the other hand, it is possible to observe the web into bringing out invariant properties, like bipartite properties, and building appropriate algorithms while analyzing these invariant properties in the field of social sciences.
In 1998 too, Sergey Brin and Larry Page publish the paper that describes their search engine Google [2] . Google uses the PageRank algorithm to build a hierarchy of resources. Once again, the intuitive justification proposed by authors is based on the forms of the web. We insist on the fact that besides argumentation, the algorithm is not conceptualized by the internet users, but by the shapes of the web supporting the navigation. Today, the social aspect of the web is exploited without theory, and like in 1998, social tools appear on the web thanks to the only intuition. The algorithms of search engines are based on shapes of the web that are possibly social, and not on the analysis of internet practice.
2.1.2.The search engines released themselves
from the shapes of the web The massive use of search engines by people at large changed the situation. For a search engine, the efficiency of results returning is the main issue: algorithms don't need to refer to shapes of the web. Of course, the model of random surfer is widely used. But search engines, to be the most efficient possible, use different optimizations that make algorithms difficult 0-7803-9521-2/06/$20.00 §2006 IEEE.
to interpret. The proposals to improve the PageRank are mainly mathematical, and the properties of the web intuited are secondary [3] . The Topic-sensitive PageRank [4] classifies the web thanks to the OpenDirectory portal: the structure of the web certainly doesn't conform to such directories, and so this algorithm doesn't refer to invariant properties of the web.
The algorithms that rank resources are legitimated by their efficiency. The hunan user to detect visual regularities and salience facts which would not be perceive otherwise [9] . The reduction of complexity is thus visual. In the same way this method is employed thereafter to display in the graph visualization the result of this reduction of complexity. Visualization is use both as an exploration tool and a final representation for user. This procedure or method is essentially manual and requires a human user. Even if it uses some automatic calculations, parameters control and sequence of algorithms are always hnman managed. The model of the web in that method is not predetermined. On the contrary it lets new interpretations arise according to the location of the web that is studied.
2.2.3.From graph to list and maps
The double use of the graphs leads in direct conse quence to two different spatializations of the resources. First we will consider the case of the graph mathematically represented and its the use by the search engines, i.e. to propose the most relevant resources for a given request. Since the analysis is analytical (resources, properties and algorithms are used one after another) and that the model which was used for the analysis is total, the spatialization which results from it retains these two characteristics even if it is not systematic. The construction of a visualization is only the consequence of the concepts which uoverned its development. That is, a relevance analysis applied on the whole web, result of a graph calculation.
The most obvious visualization in this case is the list of results. It is a logic structure that is drawing on the plan but does not call upon metric properties to make sense. There is no principle of distance between the elements. The only important thing is the spatial unity in a column or vertical line which makes it possible to see the list in the middle of other visualizations. To reinforce the visual impression of unity and logic design, the list elements have are of the same uniform size (figure 1). Thus no element of the list has visually and also logically speaking. This principle is significant since without it, the list would lose its logical character and would become cartographic like a tag cloud visualization [15] . Moreover 3. Tensions between notions of locality and hierarchy during the observation of the shapes of the web
We will here defend the idea that the hierarchies of the search engines depend on the web localities, although the list of results does not show this property. The localities influence the ranking algorithms themselves and leads The hierarchies of the web to be re-conceptualized.
and will be, a necessity to return data. Nevertheless, there is an important difference between the use of hierarchies by an expert of the web and by an internet user. The expert can compare several measures of the web into analyzing it, and in this case he interests in the whole set of resources: the statement of a measure is the important aspect of the hierarchy. On the contrary, people at large use only one measure (like pertinence) and only interest in top-rated resources.
It is the case of search engines and of all the "top ten" that we find in rich-content sites (for example: best sellers, most viewed, latest news ...). In that case, the visualization as a list is the most important aspect of the hierarchy.
Hierarchies of the connectivity depend on subgraphs
With only a part of a graph, it is not possible to know if the nodes that are strongly connected locally are also strongly connected globally. It's easy to understand. We take a non-oriented graph G, and look at nodes' degree: the degree of the node n C G written down as d(n)G is the count of edges of the node n in the graph G. We consider now the graph G and its subgraph GI, and the following logical sequence:
It exposes that if a node is strongly connected in the subgraph, then it is also strongly connected in the whole graph. In other ways, organizing the subgraph GI in a hierarchy organizes the respective part of the graph G in a hierarchy. When a hierarchy is calculated on a subgraph of the web, it is expected that this hierarchy applies also to the nodes in the whole web. Unfortunately, the logical sequence above is not true in general, because it depends on G and GI. hierarchies, though. The recent developments of the theory of scale-free networks demonstrate that with a scale-free tree, the branches (or subtrees) verify this property [ 1] .
The ranking strategy of search engines is empirical
According to the theory of scale-free networks, the only networks that have a global hierarchy of connectivity are those that are close to a scale-free tree. In other ways, in some subgraph of the web, the local connectivity isn't representative to the global connectivity [11] . So, the algorithms that calculate the web as a scale-free network can be wrong. In particular, the belief according to which the local and the global are similar on the web thanks to "motifs" [12] is wrong. L. Li et al. use the s(g) function that "measures the extent to which the graph g has a 'hub-like' core and is maximized when high-degree nodes are connected to other high-degree nodes" into evaluating the selfsimilarity of a graph:
the Internet has extremely low s(g) and thus minimally self-similar at the motif level. 3.4. On the Web, the hierarchies of connectivity depend of localities
As there is no frame that allows evaluating the global value of a measure in a subgraph of the web, we search local measures allowing a local validation. But the important differences observed between different subgraphs of the web, extracted by the same way but from different resources, reinforce the idea there is no generic measure to organize web pages in a hierarchy. Nevertheless, some local hierarchies can emerge from the web. In the French domain of the "culture of sciences, techniques and industry" (CSTI), the four national institutions have a central role on the web as in reality. Not only their web sites have rich contents, but also they are more generic than the other sites, and they have the best scores of authority in the corpus of resources manually selected. Our experimentations show that sometimes several measures come together so as to delimit a domain. So we retrieve the typical case of the theory of aggregates [13] where a topic and the connectivity come together, although the differences are so important between all observed cases that we prefer to speak of "locality" better than "aggregate". These local hierarchies are not returned by search engines, most of the time because there's no simple query to define a domain. In our example, the major institutions don't have a "CSTI" label, so that they do not appear when we ask search engines using "CSTI" or "Culture Scientifique Technique Industrielle". Generally different terms describe a domain in its generality and its specialties, although resources are strongly connected on the web and cover the same topic.
Topical localities compel their own hierarchies, which are incompatible with a global hierarchy. The localities sets of themes impose their own hierarchies, which are incompatible with a global hierarchy of the Web. In terms of resources relevance that manifest itself through the importance of the context in the search for information. We now will return to this generic question to show its importance in the search for information and to outline the design of the Web which requires interface to be readable by net surfers.
Context
Any search for information of quality requires to be able to check the relevance of the resources mobilized. This work usually goes without saying with the knowledge of the context of information. If it is relatively easy to find the context of the resources in the traditional media, it is much more difficult on the Web. The reasons are deep and starts with with the definition of what is the context of a resource on the Web.
documentary vision and thematic vision
There are two possible visions of the question of the context on the Web which corresponds to two levels of granularities : a local one and a general one. The local level is the level of the document itself. In the case of search engines it is usually a web page. This page exists in a space in relation to other pages and shares with them hypertextuals links. The problem is to find where the document stops because one can follow the links indefinitely and thus extends the document itself. The question of the document bounds is crucial to make a judgment and build a thought [16] . Let's consider the example of the web site www. abortionf acts. com (figure 4): At first sight this site is considered as a neutral site regarding the abortion but if one considers its links (especially outgoing) it becomes a prolife site. These two interpretations are not compatible and the way the reader will read the pages will be totally different. One way of addressing this issue is to perform a topological and semantic analysis of web pages. If a page is too far topologically and thematically then one can consider that we reaches a bound of the document. By repeating this procedure in every direction it is possible to enclose the document and make its analysis. initial intentions of the author in an hermeneutic analysis. But this work is nearly impossible on the web is impossible taking into account its plasticity and dynamicity. Consequently the context becomes a very fuzzy concept of both semantic and topological area which delimits a locality organized by actors/authors. An other way of displayinu a set of links is to de sign an appropriate synoptic view. Graph are one way to do it and maps are another. They give an overall picture of the chosen theme if they are well designed. That is a display where the resources are easily recognized and located ones compared to the others. A links heap is less useful than a list. On the opposite well design maps or graphs that clearly distinunish resources and provide information on the web structure is much better than a list to give immediate context. The relevance criterion can still be added to the map in many ways. In figure4, the most relevant site according to google are displayed in larger square than the others. Moreover this visualization has been designed according to strong designi principles [10] which we categorize into three groups: top3, toplO, top50. This categorization is due to the internet users attitude with the results returned by search engines: internet users seldom click on the results after the three best rated websites and much more rarely go past the first page of the ten first results. The 5 emerging categories can be seen on the map. To create it we used a crawler able to reconstitute the hypertext structure of a set of web pages with a focus on our theme to avoid obviously non relevant website. Each Node is placed close to its neighbors that is nodes sharing links with it. A remarkable fact is that the synoptic characteristic of this visualization allows to immediately perceive web organization of the topic and its actors that would not arise otherwise.
Lists are not designed to help users contextualize but they have to do it anyway precisely because of the spatiality of the list. This visualization comes from a global model of the web but it is not assumed to the end. Users need to get an idea of the organization of the web hidden behind their results to make some sense. This means both a local model of the web that reveals this particular structure and a visualization designed to display the structure according to the model.
conclusion
Search engines ignore in part the shapes of the web. Topical localities, also called "aggregates" are such cast-off shapes. Not only search engines refuse to consider localities, but localities partially belie the existence of global hierarchies on the web (like PageRank). The localities issue shows search engines' difficulties to return the context, at the algorithm level as at the visualization level. We bear that the principle of global hierarchy justifies itself by common internet practice. We think that the search engine technology cannot address an issue to context problem because its proper principle is to clear the localities to consider each resource or local organization equally. People at large need a global access to the web, and search engines provide it but the localities play a role in common internet practice especially navigation and context making that is choose the resources that fit their needs. Because of the self-dissimilarity of the web, the global and the local level do not match and contextual issues have to be left aside by search engines. We think that the web needs tools to provide its localities as a context. Having regard for this discussion, we claim that these tools cannot just derive from search engines. They have on the contrary to be based on a different model of the web, in design as in practical application. Such tools should permit web users to be less disoriented during navigation by having a guide that allow him to build its own context through localities map and we think that it can be the role of digital libraries in a close future.
